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n4IWP»«*»KR<»fiirai:i:l*t:W!ao«a^ 

IM&^m *«lft»«l31fl!)±XttTir*«|ft»«l32(3 
0)*»fi*U *«lftKBI3UcJB-<OH!a3la *»«U 
*fl^«BI32K3S:L(OliflP32a «rffi?fiSU fet&£$f^3l 
©«-oMP3lai:*«*«B!32a)*-©HP32a \zft 
oT£JII8I37£^/*U #:l^T% ft«&SR3L 

«K32ftma©a«*Taji!kLte*«c*©ap»*ffit^ 

^«^LT*^^^3l^^tS?fe^32C0^SSg^^ 
v^tz<t- ^ T*«»i^tlR310»— c^Bfln31a izteRmw* 
aLfc*ST*t8l««R32a)»-<OMP32a **e>&«R 
37«rx-y ^y^LTJStRWCl»*-rsxet =&*tr 0 
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1 

[*MM»*0«H] 

IR{rSg-©KaiS£^/£-f £Xg£:, 

fclWEtf«lfelMI©ffl*©«*a*©*iWi J:^TifE 
*«lft««0WE*— ©«aHKWE£*K*»Lfc* 

s ■cfrE*«»«Ro«rE*r. o«anf*» e>fiE^SK 

* x » f y ^ LHRttC»*t SXSi: S; tt 8 : t 
& *»» i: T 6 Iw 

[1**92] «TE*— ©«aiBi:«rE*r©BaiBOil' 

a < t t -mm □ x-ab * w t * t -t s »*« 1 E 

«©¥«(*£■©»££&. 

[8**93] *»*3StR©±;*Cfc^T*«l&*il©J: 
K*»**K*»*-r*X8i:, 
«TE«l«lft«il*-'<i'--^^LTMP*»fiR-r*xe 

i:, 

ffE*«lftlMI©-5't)0«rEMaort«iSfcilrEMPO 
T©*rE#»lfc»K©B^ffiC»^T**Kft»J«T* 

lit, 

BlrE«l«lfel»RfcirE*«lfe«fl!©ai»«:#lhLX3fS 

B*MiftiBM-4xefc. 

ki(rE*«ift«Bi©aKo«*a*oa^K ioTiHE 

*6«lft«Rfl!)ll(rEIWP©rt«iBK:«rE*«R*3aLfc* 
* T?WE*«MWR©1»Eliaiffifr &SffE&«R* x » 

[1**94] «TE*S«lfe««O±Ctt*«*t»4J:0*c« 

hu E&J5K li fflE v * 9 * 9 - > © SS titf H l~ rB r> X BfS. 
Sh. 

ft. -t©ft»J!!i*«ffiLSn, 

flEv ^ ? /\-? - ><3fiuE£ffiHK#£?" SfliJE&JSBS 
tt, HlE*«lft«8!o±fficff«E-rsttE*f;Rki:<* 
K I** 5 ft S w i: t. r 5 81*9 3 E«© 

E©S£?J?*. 

[1**95] SfE*6lStte»KwfflEMawfi!rErt^Mic 
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[8**9 6] ff)E^ai:»)ET^JwBflairti, 
«>& S ft -5 3 i: «ft t T & f**9 5 E«©*«Sft &B 

[8**97] «FE*«*«BI<!!)±li«±«0*«l6»K 

SJEittollrttlfeStRoicttiflofcaWftHiil* 1 ^ 

10 £ft, 

«E±fflO*R«lft«Ri:ttl(rEIW1a tEv^EWfflM 

PA^fiESft, 

WE±«©*«*«K I- ttfl EEJSffl Mn.tHiv^k' 

«rE*«««B!c»j«sn4i»EiwpB, mm±m<D^ 

BfFE&JB&tt, |fjE±flJ©*«»»R©«FEEI8fflMP 

. ©w«i:iirE±«©#«ife«8i©iiirEtr7'»«MPort 

20 ME^JSK^BflE^Bt^KwfflESStbffi^eiitRWl- 
fJE±«l©*«iteS^©frEt*7^« 

nrE*MR£ieK©M p ltme**ii«:x > ^ 

LTT«IJ©tf7ff2#BflP£ff2fi5t-f-&£: fTE±ffl 

©«s«*i«©«rEE»fflii!p*atTiirE±«©*« 

jfe ten t- t flj © e n m m p * ^ fiS r * x e t , 

ffJEEIgffl M P £ ffl £TfllE»ffl BE p t Bu EM P i: HE 
TttoeT^ttMPrtCSWKfcSJO&trXefc&S & 

tr *T -5 d h Zftmt? Z>m 3 E$c©¥#ft&E© 

[8**9 8] «rE*6HMfelW!tt->y 3>*<tRT*0. 
«rE&*RttKH*^*JMI"C** - %1**k-r 4»* 
9 3 Xlifg#9 7 E«©^#A:%B©Sfi^£. 

[«M©8*IB<cl«W] 

[0 0 0 1 ] 

[^^©js-rs^w^ff] *%wti> *#*^e©s^ 
tr7«:»dErsxes:#tf*«ft:*8i©aijfi*ifei-H-r 

40 [000 2] 

[f£*©ft»] ^#(*^^©S*mt:^ y ^-9-^X© 
«/Mfc£fcfcfc».v E?S©»iffl<l:S:y r ^iiEIS^A ? J!)n^ 

W(-iitoe»ftxv>So L^^@E*s«:*-r-5Di/'-y 

W<cHH© 1 olzA^cOoo^S. r-'^'-l" ^©fi-^SSli 
EliJStafcEm^SwSlXttWL-Cfc'?. E^SS©* 
#© Ac to tt E*S ffift St/Ei^^ 4© &m <c 
T < S„ 

[0003] tc-e, EJg^s^fSisrsActoiz, Kfk 
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iii§m^2. 3-2. 5T'S>0, tE3fc©lfeStt*4T*&£ 
Si0 2 fcitR-r -5^*94 0°/ogg^l?*M£^o E 
ttJfiSi© <K«<B ft (r S£SEO 7 ^ 5 - a E tt ^ 6 f£ffi 
tt<DtfiE«^4:»fTLJ:-5i: ITl^o 
[00 04] £Jf EtS^/#j$^ll*5^-Ct2, m<D 

ffifc&*fc#A6ftTi^o fa7^i/>^t^ 

-f£. jg— ©Ettffl»4G>rtffifctS— <B»<t 

s/'J =j yR3©±ffii::£fb*-* >ct <ba>; 7 

KBti (CMP) jtCiotS-^'J 7^ *;u5 a i: 20 
?g-©S3R5 b*S— ©BUbS/M 3>I3±^^it 

0+i:Rofc*-OlW5 b ft*-©E«5 t It^ffl 

[0005] ^i:, 01(b) (z^fct^tr, m— <D&,m 
&&R6, ^ifty'j3>i7, 

*<DtklZ* «x-«*fBfl :5 F10-ll2503 VfHRWSS 

429 ^■»«^riE«snTv^^>J:■5^c^}fe(c <t ot, 01 30 
(c) tz^-rdi^iz, Sr.cof£^m^*^^<t^6, mr. 
(ostitis 1 ) 3>i7i:if7*-/U 0^Mt?)i:^ 
II, *=®(KR*¥*«ffe*R8, iZ«y'J^ 
R9trfgx<7>E*Sffl«l 1 

[00 06] t7^-;H0©ffi^:EM 

etc, izo^ 'J 7 ^ ^ ^K(7)±i:I-^ii^^fi)t 
U CM Pfttz ct o'tSfl LT, fc?7*- 

;H 0<Z)4Mr«ofc£— ©fflRfctfrfc LTSfflt, 8S 

[0 0 0 7] 

^ft&*fe*iRli^7 s v c *t L T x -v > fatten ft 
Wctfxc, 0 2(a) iztfTZvIz* /Jxgotf7*-;H 
o/» ? «?jESsns»z:<z)*«te«R3<z)x *y * v^a^s 

[0 0 0 8] ^WtzftlZ tf 7 1 OrttrJBdtSnS 

AM 7^ ? ;UR 1 2<0*7/<U y ^#0 2 (b) dinfJ:? 50 
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i:I< ft£££: tf7*-A- 1 0rti;:JBj5£Sft£JH 

C% < ft ^TSOTI^4 C £ ft 
&o :hlti:^^ Kx**:/-/;&*Ae><e^cfc-5i;:£ffi 
^^7XTSi0 2 , ^vXvSiN ft£f£fc:7*-;H Ofc 
<fctfE«JH»l ltttU »^Tttxy^>^i-j:o« 
fiC©*R»R4«r«*ttfcSftT^*. *c7)<£-?ft 
a«5«, MAtf#IMFF5- 1 8 3 1 6 2, 1$W¥9 - 6 
9 5 6 0KEIRSftT^*>o k:5tf:®SftS:tl81fi 

7XvSi0 2 (tkSS*¥4. 1) , y-^XvSiN (ftSi 
*7. 5) fc«iRJSM«Lfti>fc»fc:x.y*>^tfc=F 
ft<Z>PolB«±»ifcLfci\, ft 6 ©RtiitBB^ri* 

tnfn4. i, 7. 5 t^wc^cfgem^R^/iP^ 

[0 0 0 93 IB— OE«ffl»l 1 ©«#0. 25 

*¥*Wlft*R8 fc»=<D»<b*> 'J 3 >R9 ©flj®li» 
j&£ft£A'j 7^ ^Ml 2<ORff* ? -t©flI^"(rj^J5S$ 

ftT L£ 7 0 

[0 0 1 03 *«Wtt, *«*«RH»flESft4BflP<7) 
»lS3ftS*f[R4«*J: 0 t» < -T S ' fc £ ^ 

[0 0 1 1 ] 

[R«ftWftT*fctf><0*»3 ±SELfcSIWd:, 05- 

^ffiife^R^finiew^^R^ss^^^^^^^vMi 

ctoT«TE*tR»«R<3!)t(rE»— ©BffiffilwStrE&JRR 

saufcii -cBirE*«i6»R©«rE»-©Kasffi^ ^> 

»E4RlflS;X7f>^LtaRfti:R*tSIii:S; 

[0 0 12] ±ELfcSIWi, SfTEtB-CDBtUffiiifrE 

ZtZo ±EL/:HHti. 05-07{Z^J^T^> J: -5 
C 4^f*St& 1 (^)±^(I^5V^TW^?fe^fR3 OOXil 
fet^TfeitR3 1 ^Mt^Igi:, fitjie*Kf?fe^R3 1 



(4) 

5 

fLXfflU 3 1 a^MtSIiJ:, 8"JE 

mms&&m3 i ©•?*>© site bap 3 i a©F^^Mi:fiie 

NQ3 1 a©T©iJlE*$tlfeitR3 0©B£ii®t~»oT 
:feSR3 7£S*/S-f £Xgi:, ffTEftHfM&ICK3 1 tffl 

EMMR1&BK3 1 fc*riE*ttK1tK3 0©3os*£f£itL 
■CBf«^M»B-r*xei:. iHE4IW3 7i;j»fv 
^#**tM&LTlitrE#MM&*K3 1 tHtjfe*f££ifR 
3 0©&£©iaSE&g©£v>i- «fc oT|triE#&t8Mfe*&R3 
1 ©hu§2W!p3 1 a©rt^iS(3Huse^iBK3 7£SeLfc /0 
**-CfflC*«lft*B!3 0©«rEBtBiB*»€>8lrE*««! 

Cfc*4*»fcT*¥#f*:«B©H»^ifcc «fc OAflfer 
4. 

[0 0 13] ±ELfc##fMSB©»ift#ftC*J^T, 
«re*4ftfe!tK3 1 ©-Li-fiWffittttcfc 9«t«7^/< 
5'->3 2 (3 6) A^fiSSn. ir e&jrik 3 7 « file 
7^?/^-y3 2 (3 6) ©BttiSCjaoTJ^JiSS 
n, flJEv^v^-y 3 2 (3 6) tt, flfiEWIftffeii 

77?/^-V3 2 (3 6) ©fJEBtb®(Cff«E-r-5)ffJ 

ie£JgR3 7i±, ttE4rme*K3 o©_h®irff*E-rs 
*je&«r 3 7 i: t t, iz m£ is n s r t t r *. 

[0 0 14] ±ELfc¥»*£B©Hi62riSi;:*i^T, 
KrE*1ftlftltR3 1 ©flJEIN!P3 1 a©ftTEAflifiC© 

Z.&.$nfzm$Z±Whm3 7©3?M£ftLTBiJlE*rfS&fe*i 
R3 Olliy ^>^A*^$:Wm-rSCfcl3j; 9, Bute* 
tSJfe»M3 0$r**ttx-y^y^LTTlBJ©WP 3 OA 
Sr^fiST SXgfc^T* ::©»«■£ 
tt. WEMP3 1 afclBETfll©IMP3 0a(;:tt*lll4 30 
1 A*«toiiSn4o 

[0 0 15] ±ELfc*#ftHB©«ai^jfett, 

yi^v i/yftlzfcSffl-CtSA*. &©<£ -5 frXg& SO* 

±ELfc¥*f*:«B©«ifctrffiC*5V*T, fTEftltt 
%ifI3 1 ©±Ktt±flJ©*»lfc*BI3 2£ff*fiSU ffl 
te±flJ©*«*6«K3 2©±tfi±W©«SiaifejtK3 3 
tfff&SSn, 1HE±tt©*MRtft*R3 3Cttf[EMP3 

1 a J: 0 tEVNE^ffl^D 3 3 b * ! f ESStX. f)E±<9J 
®*»K«lfi3 2 iriifflEEIgffl^P3 3 b J: 0 *,&V^ 40 
t7^rao3 2a* ! fKSn, iIf£*StSHfeitR3 1 I- 
^fiE$ni>Bi]E^P3 1 ati, 1|iJf5JiO?J©WtSi»fe*fR3 
2&v7^l:L"CX7f v^C^OMcSn, filers 
R3 7ti, ftrE±6M©fct8Ufe»R3 3©JfflEE?Sffllian 

3 3 b©rtffifcflJE-h6ll©*«f£<iR3 2©Ht)iet'7ff> 
ttMP 3 2 a©(*lMtl^»fiS5n, ffII53:BR3 7 £hU 
E*Mfe*flE 3 0 ©BuffifiaJ®^ 6«J«ttKl**-r 4 IB 
(Hi. fflE±fflj©*«tfeJtlK3 0©fltlElfT^ttMP3 

2 a.©l*jWa»&t»JP«jU»**tt, flEjfc«tt«:R3 
1WWD3 1 a4ILtiie*l8R304xyf y^L 50 
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TTl®lf7it^P 3 0a ATOt 4 i: i: tl:, wiiZ 
±flJ©*UWft«R3 3©flEE^fflWP 3 3 b£ft LT 
ilE±iBJ©*rtSffe^R3 2irTiBJ©Se^fflSflP 3 2 b £ 
ft^fiS-r^Xgi:, #TEBI*/HMP£fflETM£«MlMP 
i:fIEMPi:flETflJ©f TJg^MP3 0arti:*ll 
£Htf>i£trXg t * S 6 c*-T 2> d i: t £ o 

[0 0 16] ±ELfc*#**B©Sa**i:*JV^-C, 

Wfe*tSiffe<tR« •> =j >8HbR-cfc o , ttrE&miBta 

jft»jS*JBl!-C*4wi:&1*«kr*. ##SW© 
ftfflKoUTiSiWTSo , Wf$*fe*iR© 

»*BI©BaiffiCiBoT&*lfll«:#J0EU SU^TfcllMfc 
»Rfc*«lfc*K*JJrS©fi*^Ti!inttU $e>«c, * 
«tt*8lfc*«««BI©aoJ»**ihl,T3r«B*IBIttBU 

fc*«!6fMI©**a*:©iii*c «fc o T&ta&i§R©|lfl 

[0 0 17] §P*>, W«lfeBRi:lR«lfettK©&ft©M 

SH6S©S£VMI ioT. -tn5>©Btiiffi (tfiJ/tfffflPrt 
NS) I^JSSnfc&JSRwxyf-y^U- h£#|fre> 
ts:i:i:J:,-c»aitl5)S!ilI (MPrtffliB) c 
©*8ttttC*mKfcSE-f .fcdClfc. w©&S. >> 

j§r 4: ttstifeJtRtc mmm m*> t* r *- ^ ^j^fiEf 4 £ 

k, fc*lftB«©IWP©rtHffic©*£BRfc»J*-r* 

[0 0 18] *tS*fe^R©MP©rt^ffitc^4^JSf±, 

trtB^-JZJi, ^©Sfeii^A^SdcS. S/i, fclSlfe 
II $ K Bfl P £ ft L T •£ © T © *St Jfe^R ^ x 
•y * > 4 *^ li , fctBIJfe^R©^ P © (- 8 

^n/c^JSlC «fc -5 T^^ttx y + ySZhtz <=>"t X -y ^> 

* V h&#i*'>-f £©-?, t»lt*ltfl)JWItf5i^ 

©-i-^^gA ? ^3SJ;0 tW< ^c4„ 
[0 0 19] Z©*i^, ^SR* 5 ^fiSSni>^isS{±, * 
»!6iSR©MP©rt3®i:MP©i:T©*-«J6jSR©± 
®-CS> 4 &SRt±#tS^«tR©±A^e>^Wlc 

is^nscf, *ta^sR(ijej5)csn4MP©T^© 

T§JE«S©±t-^JSR* 5 ^4r i:tt^< <c0, PaPIC«i 
AiASn4#mRi:TiBJE^i:©n ^ MSSttfft* 
J; 0 hi&< <cS. 
[0 0 2 0] 

iftwommommi ^:t. mTi-*#6w©iHfi»« 



7 

mi0mm<D&m) 03-0.7(2. ^#*^e^e^ 

fc'TSrf* a. 7;urvs/yffi£^T»fiX-r*Xg*^ 
LTl^So 

[00 2 1 ] ^88t*«Kt:fctt4T«E«ll»C!)»JSXe 
483(a) -03(c) HS-^^TBiWrSo £t\ El 3 
(a) CSVf -fc^K,., =jy*«2 1 ©±ir»— 
'JnyBflsK (Si0 2 ®i) 2 2, S/'j3yfl{tK2 3. « 
-©**I6IW2 4, 3 yRffcR 2 5 **C 

»j«Lfcftfc:, ^-o#«*fe»JR2 4^:^z:coSi02J^2 

2 6 *J»J5Ef So y * h'Jy^77^ -atBfi, 7 * h 
Uvx h^*-yfc K^xy^-y^Srffii^^-x 
y ^ftTr&S 0 

[0 0 2 2] SS— CDS/ D 3 >M12 2 hfgXCDv 'J 3 

>mtm2 siiinfn^xvcvDSc^o 300 

mn<E>*;*. 1 5 OnmOS:$tZ^ja£$n, Sfc, y'J^ 
^fbJR2 3iir7X7CVDftCJ:0 5 Oiun<Z>JPS KJg 
j«SnT^£. $fc, «— ©*«Mft|»8l2 4tt, ESI 
^*fe»#f4£*e>-=i- Hl«J:9 4 OOnm0f ^C^fiJc 
Lfct©-e*S. fiSl^itW4^LT, «itf77 
-T K v if i~)V{K\ 1 ied Signal) ttSS^tfSnn^S FLARE 
2. 0**5, ffifp«FLARE2. 0l±3?#K#<B;K 
•Jv-t, -*(BISW*#2. 8-C*oTSi0 2 RoB!«* 
4. UO fc(E<, t^^W^ttti4 0 0°CW±T$> 
So *<9ftfc0{£iSm^Jeit#-£: IT, (Do 
w Chemical) 4t8a©lSa*S i LK, mtrntmoffiS} 
«ALCAP, ya^^'vA (Shumacher ) ttM<DMah 
«VELOXfcif#*>9* *<Z>fte<Z>K{fc****W», 

[0 0 2 3] JfcK, 0 3(b) t3*f J:-5tZ, i-©Ei 
ffl»2 6©flffifc*X©Si0 2 K2 5©±ffi©Jt£. 
,££JB£: LTTiN J:- 9 ^Sf-OA'J 7^ ^^12 7 4 

*-©;<U 7^ ^ JH(2 7±C»-0il (Cu) IK2 8£ 
XJiy 9 x ) y if\Z& 0 1 5 0nm©*£"CJ5KIRU 

[0 0 2 4] fl&I^T* m-OCu^2 8c0^^ii<^tt^* 
#<Dfc«>C S&— ©CuR2 8£0. lTorrBE*a>**# 
X#BMT\ 3 5 Ot:. 5»PBl©*f*-C7--;uaS=S: 
ft^o ::cD7x-;u#L^&izii, ^— a>Et8ffli*2 6r*i 

«^T, 0 3(c) ICS-TJ:^^, ffc*««WW** (C 
MPS) £ffil^Tl£-0Culg2 8 tm-<Ds< ] ) 7* 9 )V 
i27$:BfgL, »-©E»ffl»l 0i*J<Z)*(i»-tOCu 
R2 8&l/^— OA'J *;HR2 7 «:3SL, 
»— <BEtt2 9 LTgfflt^o 
[0 0 2 5] ^tc, 0 4(a) H/kT J: -9 (I, £&-<£>E*& 
2 9 tm~(DSi0 2 m2 5 SrB-5H»)B<7»Bra!fe«R«:«J 
JS-fSo <7>E«2 9 fc»X0>Si0 2 IK2 50iC R 
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ft 2 0 0nm©»X<D*«l61*lR3 0 5 5 0 nm(E> 

mnc7)Si02JK3 1 4;. JBIJP4 0 0 nnC!)fS = ®4s«ffe«iR 
3 2 4:, KJP 1 5 OnmCD^eg^Si0 2 ^3 3 «:JBir J^fiSf 

So 

[0 0 2 6] £g Z. <Z)1rtgiffe*iEI 3 0 fc §gX<9*t£S&iff i£ 
y =J- h Lfc»KS*SH*+-C4 2 5TC-C3 0»©^ 

io o 2 R3 i fc»eg©sio 2 «i3 3tt, -tn-pnj«ftja«3 s 

0 t "C"> 7 > t A* X 05jg-& 77* X InT 7" 7 X 

[00 2 7] *<D«t-5&a*©ft*K3 0-3 3ft»iEa 
L/c&C ^0C7)SiO2K3 3 01C7 * h U h 3 4 

0>±35tiLM.\Z fcf7*-;u^*-y^tt©S3 4 a£^/£ 
TSo tti^T, 7*H/->^h34S:v^^i:ffifflL 

S34a&aLT»Eg©Si0 2 IR33*xy^y^L 
TMa3 3a^J5Et^o -t<Z>x * 2- y -/©RIKJ*, CF 
<?0 4 * CH 2 F 2 at/Ar/f^*fflV%fco ^xyfV^Xfi 

3 2(iS)J0x7f>^$n?i^o 
[00 28] ^t:, 04 (b) l:StJ:?i:> 3£E9<2) 
Si0 2 JR3 3 * v>t ^Cttffl tX* = ©*«lftlM(3 2 £ 
x^>mt, lgX(E>W»&&*§EI3 2tC(itf7*- 
A^t-yj&VKDMn 3 2 a^jejaesnso :i£>±§£% 

7*hUy7h34 €f5j^ftrx-y *y ^$JlTi*$n 
So *E©*Wft*R3 2^x^y^0 2 i:7>iy 
30 (Ar) &*ALfe»H»(C*3^Tfx<cfen, ^OKi, Si 

[0 0 2 9] c:na*fl!)Xeiwfcl+**«|ft*Ri:Si0 2 
RflD^nfhcoxyfv^ii, ±iBfcHl*©x.y^y^ 
*ft«r*ffl-rs. 04(c) ^00) 

Si0 2 K3 3<D±i:^P 3 3 a. 3 2aOti:7* hUv 
^hi36^i^l, cnSrB^/aflfe-rsc: ti:«J: 
0. t'7*-;w^-yM«P3 2a, 3 3a$:I 
^E^;-«^3 6 a£^/ST So 
[0 0 3 0] g!V>T. 0 5(a) i'^T^^C 7 * h U 
40 hi3 6^rv^^tc IT, K 3 6 a £il t T^290) 

Si0 2 R3 3 4xyf v^tS^tCiO, Sra<7)Si02R 
3 3lcE3»/<^-y»tt(7>BflP3 3 b&JKJffi-rSo 

0 5(b) C^-T^^tZ, 7*M/->'7hR360 
±S, 7tFk>'Xhi3 6 0I3 6 aOl^lla, W,m<D 
Si0 2 K3 3MP 3 3 h0>nm. ^ = coWtS*fe^R3 2 
OBfla 3 2 aOfiE ^Hc7)Si0 2 K3 1 co^D3 1 a © 

wst;MP3 i a3&^llaiL■cv^sa^z.^)*«^6^s8^ 

3 0<7)±ffit3»o-C!a{k^^ y (TiN ) ctOtcS^— O 
A'J7^5'^37$:Mt^ ^©a»"Cti, 
5^ W^^lt^3 OtZltMa&Bf££nT\^j:^<DX'ftmz 



DMATXIiTDE AT^Mffl LTttS^ItfiSI^ 
(MOCVDS) 13 J: 2 0-5 OnmOff S KJI^-f 
£<> 3<Z>RJP(i, 7 * h US/'* KR3 6©±tw*5l**(i 

[0 0 3 1 ] *> 'J =j VStS 2 1 £ x *y ^- > y 

*tf*rRtf* = Otllie»I3 0. 3 2t» = ao r » 
Eg©Si0 2 IK3 1 . 3 3%2 5 OTCC&SST'Jnjft-r^o 

£0. 2TorrhU ClF 3 #EE#9mTorr & £ J: -5 KCl 

[0 0 3 2] zaJz^&xy^v^MSKcfcntf, 0 6 
(a) IZ^-r^^C ^Egtf)Si0 2 R3 3<E>F$P 3 2 bOft 
^®±*:®=0SiO 2 R3 l©Bfla3 1 a<E>rt/§S±tlTi 

fgegoSi0 2 R3 3C0ISP3 2 b©rtHffi±fc 
gr=Gr>Si0 2 K3 KBWJP3 1 a<3DrtHB±t::g|&TiN A 
'J7^^M3 7 0)m&l* 10 — 4 0nm£ 
[0 0 3 3] &*5, 7^ ^;WJR3 7ti, ft^Igt? 

ie&5fc<coTV^ D ^©<t , 5f3Si02lH[©Iiffla5»t3/fW 
TiN ^atRJSSfi-r*<0(i?*:©J:-?3tcffiAtC«*:So EP*>, 
<KB«*tt»-C*-5*«lft«Bli:Si02B!ftra^^ 2 5 0 

[0 0 3 4] L*»t. TiN ]R(0xy ^>^U- h fciBfi 



(6) 0 0 0-7 7 4 0 9 
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ilii. JnKSrffih^e 6 0»SaLfe^(3^^T, Si0 2 
K©fi£{*5 0tfc&^T*<Z>_h4>TiN R©x^v^ 
U-h(i40A/» (4nm/») LT\ * 

«*«£S§«¥RC!>iS£*i 1 5 OVt te-?X*<D±<DT[n 
R37©xyf y^U- 5 xlO 3 A/# (5 x 

1 0 2 nm/») £&oT 2tfr<£>*il^£>£o 
, [0 0 3 5] BflP3 3bi:BflP3 1 aO 

#^Oft/§M±(lTiN /*'J7** ;HR3 7&«&ft(zS! 
Lfc&tw, 0 6(b) d^f -9(1, ^HOSi0 2 R3 1 
/<? *ra©Si0 2 K3 3*^^^(lflefflLT*r.fi!>*«f6»ffll 
3 0tiE£DtWI3 2$:x.yfy^l, Zfttm 

& 0 -KC iZ(3Dt»«(tI3 0i:(it'7/^- 
>M©MP3 0a#»«Sn, Sfc, » = fl!)*««« 
JR3 2\z&B t Mf*9->J&#KDMa 3 2 b^JBJ5SSn 

[0 0 3 6] Z(Dm&, >BV«Dmu 3 2 b 

ti, t'7A^->M^)^P3 2 a£^trfg*£t^J5S£ 
e7A°^-yM^P3 2ali'Mt^)o 

fcEJEtt^^xy^y^ti^ofTtoft, co^^x-v 
^>^S?ffla^EE^fi0. 02Ton\ »*#ffti:0. 0 
1 TorfC&So 

[0037] zoims. m-<niim&mm3 o-&vm= 

^y^atrCDtt, *«*fi««*i(<0Xy*:/^(O|gS 
lite, TiN AM Tj* ^;H3 7 fc*«*fe*IKi: <B»*7 

x * ;i>te&mm<Dmffi*m&? %ztiz£<o m^-r 

-\ x v * y >f%\ m & S & I i ft * ^ 6 T* £> £ o 
[0 0 3 8] 
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FLARE2.0 (jS5Sfc) 
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0.12 
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0.12 
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0.15 
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0.85 
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[0039] Ja_hCD*r«ffelSIR<Bx.y *>7iz «fc o T, Ma30a, 31 a li t'T*-;w3 9 i: LTft'fflSla, 

»-O*«««il3 0i:»=OSi02BI3 1 {-JBfiESn/i 50 Sfc, JS=0*«tt*8!3 2 fc»Eg©Si02*3 3«;»J« 



11 

snfcijflp 3 2 b. 3 3 b&mmm3 8 £ LT<£ffl£ 

n-5o *C 0 7(a) C/KtJ:^:, EJgffl«3 8 Ort 
®h t*7^-^3 9OrtMh^2gc7)Si02^3 3c^±Mtl 
iftoTHJ: 0«cS-> - KR4 0* 1 5 Onm©ff 5 KJfWE 
LfctfeK, i/- KII4 0 «:Sff CfiEffi L tS»^ *ft 
tr ct 0 KI4 0<0±£»X©« (Cu) R4 1 £ff^/# 
LTlg-£>#?JK4 1 £fc*7*-;U3 9© + tE*£ffl*3 
8<Z>4 3 KS&&£r 0 

[0040] $6C, an*C«J:^-C»X©CulK4 1 £; ] ) 
1 *<t*««W«tw J:oTW«LT»EgoSi0 2 IR3 3<0 

±s^6Bfe*-r*« cnticto, 07(b) (z^-r^-? 

[Z, EH/8*3 8(& + i;:fiSofcaixa)Cu4 1 4I&XC9E 

So/i*-<Z)CulR4 l$:t743^ Itfffflt^ 
[004 1] W±fl!)J:-5&XStw J: Off^JffiStlfc tfr 4 

fc, [2 2 0(c) tr^Lfc tfT 1 0 Kfl«:Jl«>i&A,T*jeJ5)e 

<D\t* »I(5*«I3 OK MID 3 0 a SMtSSC 
iflOi^A'JT^ *;HR3 7j&*±ELfcx* <£ 

nSSn/;A'J7^^^K3 7li/z5cR&K'>Lx -y 
^Snsr 4:«c«toT«^bf7 3 9lUia&i&**< 

[0 0 4 2] fc*>, ±ELfcJBPBllfe«Ra)-S5twtiSi02 

tJ:^ 0 Jfc, il©A«j7y^;H3 7i:LTti, Ti 
N 0>mz9V9fl' (Ta) , Sfl:*^^ (TaN ) * 9> 
tf^TV (W) , Sft^^XfV (WN) ^fflVNTl) 

[0 0 4 3] 

J: -9 (I L^io 

[0 0 4 4] Z<Dl&%:, ffry^isyfes&T *T )V 

Sntl5RRB$J:0 <c5»OT\ ^OF^P O + C 5 h 



(7) «fM200 0-7 7 4 09 

12 

[0045] *R»jft»R«3»j«snfcWip*aL 

T, Sil^^iZ^^ttx-v *>?ti>m3*m< Z<D 

/0 [0 0 4 6] &«R#»JSSn*««t±* & 

ta^R(7)^P0^^Si:^P0KTOWtS^R^± 

£;:h(i&<fr9, ^Piritfeii^n^^mR^TPJE 
S. 

[0 1 ] 0 1 (a) -HI (O ti, J£X©ra7^f7S/ 

$>Z>o 

[0 2] 0 2(a) ti, 0 1(c) KS*-rifT©5S»CDjett 

4^-t»tM0, 02(b) ti, trrai/E»»©ns(-ia 

oTA'J7^^y^Mlf;1*I^tlKI0t*^o 

[03] 03(a) -03(c) ti, *A9i0%ffi}&tt£<$ 
Sfa r;u^vi/yft(Cct "5*W*«IB-C«)E«4: bfr 
£Jf2/£-r6XS£^-r#Tffi0 (*<Z>1) T'fe^o 

[0 4] 0 4(a) -0 4(c) ti, #^0HSSfl21Mr{£ 
4fa7^/7-»ai:J: O^SM^^KTfiDEISfc t'T 
30 4^ffiT^>Xg4*-r0r®0 (^£>2) T$>£ 0 

[05] 05(a). (b) ti, *»Wfl!)j?li»IBu:»4f f 3 L 
7;u^-7 -> yfttr J: 0 *#*^SX'OEfSt t7^M 
tSIg$:^TM0 (^3)2) -CiSo 

[06] 06(a). (b) ti, *a«©**»ISi:*4Ta 

[07] 07 (a), (b) ti, K&WvnMMI&lz&zr* 
T)V9*^ isym\z& 9¥**3£BT<2!>Ettfc tT7S:®Jflc 

40 [08] 08ti, *£W©*»»ffiK*5C*aSi0 2 Kfc1r 

[09] 09ti, *&W<D'MM&mizmi2>M{t*9 > 
1R0)jlv*>?u- h ^Sgi:c7)M^4^-r0T'fe^ o 
[0 1 0] 0 1 Oti, *ftW©HiE«?lBic J; 0JBJ5RL/i 

{Z&0BtiLLtz\*7<D&£\fT? >99 hfctri£0)m& 
50 2 l-y'JnvSfi, 2 2 - ?y&itm. 2 
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2 7- £>A'J 7> ?;MK, 2 8-S-©JBR, 2 9 
•"»-cs>EHU 3 0-SB-©W«fe«R, 3 1-* = © 
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